 RESEARCH AND PRACTICE  Objectives. This study investigated socioeconomic predictors of obesity in men and women.
ness of education, income, and occupation in predicting risk factors for cardiovascular disease. Although univariate analyses showed that all 3 indicators had a significant association with 1 or more of the risk factors, education was found to be the most consistent predictor in multivariate analyses. However, sex differences were not explicitly addressed, and obesity was not one of the risk factors measured.
In Finland, Sarlio-Lähteenkorva and Lahelma 11 found sex differences in the relationship between various measures of socioeconomic deprivation and obesity, but they were primarily interested in weight status as a predictor of socioeconomic outcomes rather than vice versa. Recent analyses of data from the World Health Organization's MONICA (Monitoring Trends and Determinants in Cardiovascular Disease) Project showed that the association between educational level and obesity was stronger among women than among men; during the 1980s and 1990s, however, the male pattern came to more closely resemble the female pattern. 12 In the present study, we examined the association between obesity and 3 SES indicators. The data were derived from the 1996 Health Survey for England, 13 which included measured weights and heights, information on education and occupation, and data on housing status and eligibility for government benefit payments, which can be considered indicators of economic position. In analyses of these data, occupation is normally used as an indicator of SES; to our knowledge, no study has explicitly compared education, occupation, and economic circumstances. We examined the relationship of occupational status, educational level, government benefits eligibility, and housing status with obesity, controlling for other demographic factors that have been shown to be associated with obesity.
METHODS Data
The Health Survey for England is an annual survey intended to provide a representative sample of the population living in private households. 13 A stratified random sample of
In recent years there has been considerable interest in describing and explaining socioeconomic variations in the prevalence of weight problems. Sobal and Stunkard's 1 seminal review showed that, across all industrialized nations, groups of lower socioeconomic status (SES) were more at risk of becoming obese. The effect was highly consistent among women but less consistent among men, and the authors suggested that such patterns may vary according to the measure of SES being used. The inconsistent pattern of findings for men has persisted in studies carried out since the Sobal-Stunkard review. [2] [3] [4] [5] SES is most often measured via 1 of 3 indicators: income, occupational status, and education. 6 It is plausible that obesity patterns could vary according to the component of SES used as the basis for classifying a sample. Income primarily affects resources available to buy food and to participate in leisure-time physical activities. Occupational status, the most commonly used marker of SES in the United Kingdom, is likely to affect obesity risk in a slightly different way than is income. Low-status jobs are associated with lack of autonomy, which might make it more difficult for one to manage time effectively or to adopt a healthy lifestyle. On the other hand, low-status occupations are likely to involve more physical activity than do high-status occupations, 7 particularly in the case of men, and this could be protective against obesity. Occupation is also indicative of social status and may be a marker of shared beliefs regarding, for example, the acceptability of obesity. 8 Education, the third commonly used indicator, is associated with the acquisition of beliefs and knowledge. Mirowsky and Ross 9 have suggested that education enables people to integrate healthy behaviors into a coherent lifestyle, gives them a sense of control over their health, and makes them more likely to pass on healthy habits to their children. Indicators of socioeconomic status. Respondents were asked the age at which they left full-time education. Ages were categorized into 7 groups relating to years of full-time education (Table 1) . Those who reported never having attended school (n = 60) were excluded from analyses involving education.
Occupational status was coded, via the Registrar General's classification of occupations, 14 as falling into the following categories: professional, managerial, skilled nonmanual, skilled manual, semiskilled manual, and unskilled manual. Subsidiary analyses also examined occupation of the head of household as an indicator of socioeconomic status. In these analyses, married women living with a husband were coded according to the husband's occupation.
The 1996 Health Survey for England did not include direct questions on income; therefore, 2 indicators of economic status were used. As an indicator of low income, participants were categorized dichotomously in terms of whether they received 1 or more types of government financial benefits (available on a means-tested basis only to lowincome households); as a marker of wealth, they were categorized dichotomously in regard to housing situation (owned vs rented accommodations).
Age. Participants were asked their age at their most recent birthday. Ages were grouped into 10-year segments ranging from 16-24 years to 75 years or older.
Marital status. Participants were coded into one of 3 marital status categories: (1) married or cohabiting, (2) single, or (3) separated, divorced, or widowed.
Ethnicity. Respondents were asked to classify themselves as White, Black Caribbean, Black African, Black "other," Indian, Pakistani, Bangladeshi, Chinese, or none of these categories. Because of the small samples of respondents from many of these groups, only the following 4 classifications were used: White, Black, Asian, and "other."
Smoking status. During the interview, participants were asked about their smoking habits, and blood samples were taken during the nurse visit to validate smoking status with serum cotinine.
Statistical Analyses
Logistic regression analyses (SPSS version 10.0; SPSS, Inc, Chicago, Ill) were used to investigate the effect of each of the variables on odds ratios for obesity. First, separate analyses were carried out for men and women, after which the significance of sex interaction effects was examined. To test formally for sex interactions, we constructed logistic regression models that included only main effects for sex and the variable of interest. We then added an interaction term for the variable of interest  RESEARCH AND PRACTICE  and sex and tested whether this change led to a significant increase in the model likelihood ratio χ 2 .
Second, multivariate analyses were carried out to examine the independent predictive effects of each of the variables and, again, of interactions with sex. Sample sizes varied between analyses as a result of missing data, and sample sizes were lower in the multivariate analyses than in the univariate analyses.
RESULTS

Univariate Analyses
Weight, height, BMI, and percentage of each group classified as obese in relation to each of the 3 SES variables are shown separately for men and women in Table 1 . Overall, 18.7% of women and 16.5% of men were obese, but percentages varied substantially across the SES categories. Table 2 shows, separately for men and women, the results of the logistic regression analyses used to calculate odds ratios for the risk of obesity associated with each SES variable. Odds ratios for age, ethnicity, and marital status, which could have confounded the SES, sex, and obesity effects, are also shown.
The odds of being obese increased with decreasing age at leaving school for both men and women, although the relationship was more clearly linear for women. Relative to women classified into the nonmanual occupational categories, women classified in the manual occupational categories had a significantly elevated risk of obesity; among men, occupation was significantly associated with obesity, but the pattern was not linear. Receiving benefits was predictive of obesity for both men and women, whereas living in rented accommodations was associated with an increased risk only among women.
In terms of the potential confounding variables examined in the univariate analyses, age was associated with obesity among both women and men, with risk increasing up to the ages of 55 to 64 years and then decreasing slightly. Being single was associated with a decreased likelihood of obesity among both men and women, whereas being separated, divorced, or widowed (vs married/cohabiting) was associated with an increased risk among women. Finally, Black women exhibited a substantially higher risk of obesity than did White women, whereas among men, all of the ethnic groups were at significantly lower risk than were White men.
These initial univariate analyses appeared to show similar patterns of odds ratios among men and women for education and different patterns for the occupational and economic indicators, as well as for ethnicity; thus, we examined interactions with sex for each of these variables. Significant interaction effects were found between sex and occupational status (Wald statistic = 38.8, P < .001), sex and receipt of benefits (Wald statistic = 4.2, P = .04), and sex and housing status (Wald statistic = 7.5, P = .006) but not between sex and education. There was also a significant Ethnicity × Sex interaction (Wald statistic = 19.8, P < .001), but there were no interactions between sex and age or sex and marital status.
Multivariate Analyses
Multivariate logistic regression analyses were used to assess the independent effects of each of the SES variables; separate models were used for men and women, and other SES effects were controlled. Potential confounders (age, marital status, and ethnicity) were entered in the model as control variables. The odds ratios across different levels of education were slightly reduced, but the overall pattern of results was the same as in the univariate analyses. The effects of housing status and benefits receipt also remained almost unchanged. However, there was a large change in regard to occupational status; this variable was no longer significant for men, whereas for women there was a significant independent effect of being in the higher (vs lower) occupational class groups.
We examined the data by means of a stepwise regression procedure to determine the variables that reduced the male occupational status effect apparent in the univariate analyses. This procedure showed that when age was included in the analysis, the occupational status effect among men became nonsignificant.
Among the control variables, the multivariate analyses showed that the odds ratios for age remained fairly similar to the univariate results but that marital status became nonsignificant for both men and women, principally because it had been confounded with age in the univariate analyses. A significantly greater risk of obesity persisted among Black women, but no significant effect was found for men.
To test for sex differences in obesity patterns in the multivariate analyses, we entered all of the variables (including sex) into a model, together with the interaction effects of each SES variable with sex. There was a significant Sex × Occupational Status interaction (Wald statistic = 21.2, P = .002), but the apparent sex difference for housing status was not significant. In regard to the control variables, the pattern of obesity by age was similar in men and women, and marital status had no association with obesity; however, there was a much greater risk of obesity among Black women than among White women, whereas among men there appeared to be no such race/ethnicity effect. Tests of the interaction term showed a significant Sex × Ethnicity interaction (Wald statistic = 20.0, P = .001).
Two subsidiary analyses (data not shown) were carried out. Repeating the analyses with the occupation of the head of household (rather than participant's own occupation) did not substantially affect the odds ratio patterns. Controlling for smoking status slightly sharpened the SES gradients; overall, however, the pattern remained the same.
DISCUSSION
Data from the 1996 Health Survey for England showed differences in the ways in which education, occupational status, and economic status are associated with obesity. Men and women who left school at an early age were more likely to be obese than were those with more education, with a graded effect across years of education. Multivariate analyses showed that this effect was similar in men and women, was independent of other SES effects, and was independent of the control variables of age, ethnicity, and marital status. This observation is in line with results of other studies conducted in the United States, 15, 16 Sweden, 3 and Finland 17 showing similar linear associations between education and obesity. By contrast, the association between occupational status and obesity differed between Note. CI = confidence interval. a "Black" includes Black Caribbean, Black African, and Black "other." "Asian" includes Indian, Pakistani, Bangladeshi, and Chinese. *P < .05; **P < .01; ***P < .001.
men and women, as has also been found in the United States. 5 Among women, lower occupational status was associated with an increased risk of obesity, independent of other SES and control variables. Among men, the pattern of association between occupational status and obesity in the univariate analysis was nonlinear, although those in the highest status group were at least risk of obesity; when age was entered in the model, however, occupational status was no longer significantly associated with obesity.
 RESEARCH AND PRACTICE  Living in rented accommodations was a significant obesity risk factor for women but not for men; the interaction between sex and housing status, however, was not significant, suggesting that the apparent sex difference in odds ratios may have been a chance effect. Receipt of state benefits was associated with a higher level of increased risk for women than for men in the univariate analysis and increased the odds for both men and women in the multivariate analysis, with no sex differences in the magnitude of the association. Economic predictors of obesity have attracted the least attention in the literature, with some studies revealing an association between low income and obesity (but not in multivariate analyses) 11 and others indicating less clear-cut patterns. 5, 15, 16 The present results could be considered informative about the mechanisms through which different aspects of SES might influence obesity. The similarities of risk patterns for different levels of education reflect the similar effect of education for both men and women. If education affects activity and eating behavior in the ways suggested by Mirowsky and Ross 9 -that is, by empowering people to integrate healthy lifestyle choices into their everyday lives-we might expect equivalent effects for men and women. The male-female differences in relation to occupational status are important and might have a number of different explanations. Lower occupational status is associated with restrictions in time and opportunity to make healthy eating and activity choices as well as with higher levels of work stress, either of which could affect obesity risk, 18 but further research is necessary to determine whether these processes could account for the sex difference in risk. It has been shown that people in higher occupational status groups are more concerned about body shape and engage in more efforts to lose weight, 8 perhaps reflecting shared beliefs about the unacceptability of obesity; although there are sex differences in level of weight concern, however, the occupational gradient is similar in men and women. Manual occupations tend to be more physically demanding, especially for men. Whereas men's physical activity rates show strong occupational gradients (a moderate or vigorous activity rate of 32% among men in semiskilled/unskilled manual occupations, as compared with 9% among men in professional/ managerial occupations), women's rates show much smaller gradients (18% vs 13%). 19 These higher activity rates could contribute to prevention of weight gain among men in manual occupations. Alternatively, reverse causation could be in operation, such that female obesity is more discouraged than is male obesity in higher-SES occupations.
Without a direct measure of income, it is difficult to be precise about the effect of income on obesity risk, but it does appear that economic deprivation is associated with an increased risk of being obese. There is a good deal of rhetoric but comparatively little research on the effects of poverty on food choices, and it is important to note that any such effects appear to function independently of the effects of education and occupational status.
Ethnic differences in obesity risk were not an explicit focus of the present study, and the sample of Black women was small, reflecting the proportions in the British population. However, there was a strikingly high obesity risk among the Black women in our sample, and this risk was independent of all of the SES indicators included and was not shared by Black men. This apparent race/ethnicity effect was similar to that observed in the 1999 Health Survey for England, which showed a strong risk of obesity in Black women, independently of SES. 20 The effect deserves further investigation to determine whether it can shed light on the mechanisms involved with obesity.
In view of the well-established differences in the patterns of obesity and SES in developed as compared with developing countries, 1 our results can be generalized only to industrialized nations similar to England. The present findings are somewhat limited by the lack of a direct measure of income, although the economic markers used provided a good indication of income and wealth. Because of the size and representativeness of the sample, the use of measured rather than self-reported heights and weights, and the inclusion of potentially confounding variables in multivariate analyses, the observed pattern of obesity by SES and sex can confidently be assumed to reflect true patterns in many Western societies.
The finding that education is so significantly associated with obesity among men and women, independent of income and occupation, is encouraging, in that education is one of the SES variables that should be most amenable to change. Other studies have demonstrated the importance of educational level in predicting weight-related behaviors (diet 21 and physical activity 22 ) and have suggested that knowledge might play an important role in a range of health-related behaviors. Although many other mechanisms are likely to be involved, these results suggest that raising levels of understanding of the diet and activity choices that might protect against weight gain could make a substantial contribution toward tackling the public health problem of obesity. Targeting education interventions to lower-SES groups could also assist in reducing the increasingly wide inequalities in health.
